Objective-To analyse incidence of sickness for women and men relative to potential aetiological factors at workphysical, psychosocial, and organisational. Methods-The study group comprised 1557 female and 1913 male employees of Sweden Post. Sickness absence was measured by incidence of sickness (sick leave events and person-days at risk). Information on explanatory factors was obtained by a postal questionnaire, and incidence of sickness was based on administrative files of the company. Results-Complaints about heavy lifting and monotonous movements were associated with increased risk of high incidence of sickness among both women and men. For heavy lifting, an odds ratio (OR) of 1.70 (95% confidence interval (95% CI) 1.22 to 2.39) among women, and OR 1.70 (1.20 to 2.41) among men was found. For monotonous movements the risk estimates were OR 1.42 (1.03 to 1.97) and OR 1.45 (1.08 to 1.95) for women and men, respectively. Working instead of taking sick leave when ill, was more prevalent in the group with a high incidence of sickness (OR 1.74 (1.30 to 2.33) for women, OR 1.60 (1.22 to 2.10) for men). Overtime work of more than 50 hours a year was linked with low incidence of sickness for women and men. Among women, 16% reported bullying at the workplace, which was linked with a doubled risk of high incidence of sickness (OR 1.91 (1.31 to 2.77)). For men, the strongest association was found for those reporting anxiety about reorganisation of the workplace (OR 1.93 (1.34 to 2.77)). Conclusions-Certain physical, psychosocial, and organisational factors were important determinants of incidence of sickness, independently of each other. Some of the associations were sex specific. (Occup Environ Med 2001;58:178-184) 
Regulations in the welfare system, the economic situation (unemployment and depression in the economy), social circumstances, environmental factors at work, and individual behaviours are some important determinants in the multifactorial aetiology of sickness absence. 1 2 Studies of occupational groups
show that blue collar and junior white collar workers have a higher level of sickness absence than senior white collar workers. [3] [4] [5] [6] [7] [8] The incidence of sickness absence and the number of absences per person are highest among young workers, and falls as age increases.
9-11 Short periods of sick leave are more common among younger and long periods among older workers. 6 8 9 11 12 Furthermore, women have a higher rate of absence and more days of sickness absence than men, 1 3-5 9 10 12-14 and working hours, family situation, and children are of significance in this context. 1 4 12 Conditions at work-such as heavy, physically arduous, or monotonous tasks-increase the risk of ill health. 1 12 15-17 Grade of employment, work organisation, and the psychosocial work environment may also be important for health and wellbeing. 7 12 14 18-20 In the 1980s, Karasek and Theorell 21 suggested that job demands in combination with job control had a significant impact, and that high job demands in combination with low control are associated with, for example, coronary heart disease and musculoskeletal diseases. Few studies on sickness absence fully support the job demands-job control model 12 19 whereas most find a partly positive impact on sickness absence from low job control or low job demands. 14 20 22-23 There are few studies where both physical and psychosocial work environment factors are analysed simultaneously relative to sickness absence. 1 12 23 24 Blank and Diderichsen 12 showed that high physical demands at work, high psychological demands (for women), and the demand-control relations were associated with repeated short and long spells of sickness absence. Furthermore, Smulders and Nijhuis 23 found that previous absence, age, and health had greater implications on sickness absence than job control, job demand, or the physical work environment (temperature, air, noise, and odour). Frost et al, 24 analysing chemical and physical exposures (as one variable), found a slightly higher association with sickness absence for this type of exposure compared with psychosocial factors. Sickness absence is not simply an indicator of ill health, but should also be regarded as reflecting a conscious choice on the part of the person based on factors that encourage or discourage absence or presence at work-that is, a form of coping behaviour. 19 25 26 Several studies on sickness absence have been carried out in the Scandinavian countries 1 3 5 9 10 12 13 15 16 19 22 24 but there are also investigations from the United Kingdom, France, and the Netherlands. 4 6 8 14 23 In a study by Prins and de Graaf, comparing sickness absence in diVerent Belgian, German, and Dutch firms, the authors concluded that country specific characteristics may be strong determinants, and that extrapolation from one country to another should be made with caution.
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The aim of the present study was to give a multifactorial background of sickness absence, and to spot factors which may have a significant impact on the occurrence of sick leave events. DiVerent features of the physical and psychosocial work environment as well as work organisation were studied, based on data from the Sweden Post. The availability of comparable data for women and men enabled an evaluation of sex diVerences.
Materials and methods
The study population consisted of all employees in three of Sweden Post's regional organisations: Letter Division Sundsvall, Letter Division Umeå, and Sales Division Sundsvall. Encompassed by the study were all people with regular employment contracts (full time or part time) since 1 July 1992, who were employed for at least 6 months during 1993, and who were still employed in the same region in September 1994. This made a total of 3470 people, 1557 women and 1913 men, representing occupational tasks with considerable variation in the physical demands they impose-administrators, cashiers, mail handling staV, rural postmen, oYce personnel, oYce cleaning staV, computer personnel, and technicians.
INCIDENCE OF SICKNESS
Data on sickness absence were available from Sweden Post's register of absenteeism. It was measured by the incidence of sickness in 1993 and was computed for each person by dividing the number of sickness events by "days at risk". Days at risk were obtained by taking the number of calendar days in the year, subtracting the number of days absent from work, regardless of cause. Incidence of sickness is expressed as number of sickness events per 10 000 days at risk. Recurrent sickness absence within 5 days was handled as one and the same event.
On the basis of the distribution of incidence of sickness, two categories were formed: low incidence, corresponding to roughly less than two events a year, and high incidence, corresponding to about two or more events a year. Thirty per cent of women and 34% of men had no registered sickness events at all in 1993.
The low incidence group comprised people with 0-55.25 sickness events/10 000 days at risk (60%) and the high incidence group comprised people with more than 55.25 sickness events/10 000 days at risk (40%).
WORK RELATED FACTORS
A questionnaire was posted in the autumn of 1994. The response rate was 76.0%, with a higher proportion of respondents among women (78.7%) than among men (73.7%). The findings of the study are based on data obtained from 1219 women and 1409 men-a total of 2628 people (excluding eight for whom information on days at risk was lacking). The study group by sex is presented in table 1. Respondents were identifiable and their questionnaire data were linked to the personal files on presence or absence from work (the linkage was approved by informed consent from the study subjects). The questionnaire comprised questions about the physical, psychosocial, and organisational situation at the workplace during 1993. Often we used the phrasing developed in previous studies. 27 28 A total of 150 variables representing the studied areas were analysed one at a time and subsequently by multivariate models:
x The workplace and the work-size of the workplace, work as a supervisor, teamwork, and proportion of women and men at the workplace.
x Environmental physical factors and work load-heavy lifting, work postures, technical aid, noise, lighting conditions, indoor climate, pollution, ventilation, smoke, cleaning, adjustment of tables and chairs, work with visual display units, outdoor work, and use of a vehicle at work.
x Working hours-full time or part time work, shift work, flexible working hours, desired working hours, overtime work, and additional source of income.
x Workmates and managers-support and encouragement, justice at the workplace, information, social relations, and occurrence of bullying at work. Bullying is defined as harassing, ganging up on someone, or psychologically terrorising others at work according to Leymann. 29 x Work organisation-time pressure, workload, short breaks, time oV duty, demands and ability, acquired experience, possibility of education and training, monotonous work, and degree of independence.
x Anxiety-anxiety about forthcoming changes at the workplace, anxiety of illness due to work.
x Relation between work, family life, and leisure time-negative interaction.
x Illness-working instead of sick leave, time oV duty (vacation or overtime compensation) instead of sick leave and handling of work tasks when absent due to illness.
STATISTICAL ANALYSES
The answers for each of the 150 variables were dichotomised (exposed or not exposed) and related to sickness absence, adjusting for age. Multivariate analyses comprising all variables *Eight workers lacking information about days at risk were excluded. †Crude sickness incidence/10 000 days at risk.
within each was then carried out, to select the most important area specific variables. Subsequently, the independent eVects of these variables were assessed in a final multivariate model. The selection criteria for variables to be included in the area specific models and in the final model were: an increased relative risk and a lower confidence limit >0.95, or a decreased relative risk and an upper confidence limit <1.05.
We used the statistical analysis system (SAS 6.12), 30 and the multivariate analyses were performed by logistic regression (LOGISTIC), yielding odds ratios (ORs) with 95% confidence intervals (95% CIs). Three factors showing strong associations with sickness absence for women and men, respectively, were analysed for possible synergistic eVects (the extent to which the presence of one factor influenced the eVect of the other) following methods suggested by Rothman. 31 A synergy index of 1 means no interaction, and a synergy index of 2 means an eVect among those with combined exposure that are twice as big as would be expected from additivity of the two exposures. The analyses were carried out by computer programs described by Lundberg et al.
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Results
INCIDENCE OF SICKNESS
We found a slightly higher level of incidence of sickness for women than for men (table 1) . Men in the older age groups (31-40, 41-50 and >50 years of age) showed a decreased risk of high incidence of sickness compared with the youngest age group (<31 years of age), and the same tendency was found for women (bottom part of tables 2 and 3).
WORK RELATED FACTORS AND INCIDENCE OF SICKNESS
Women
Based on the outcome of the first series of analyses, 16 variables were retained for the final multivariate model (table 2). The strongest association was for problems related to working in a forward bent position. Women reporting such problems had a more than doubled risk of being in the group with high incidence of sickness compared with women who did not report these problems. Women with problems related to heavy lifting or monotonous movements also showed an increased risk of sickness absence. Furthermore, occurrence of bullying at the workplace almost doubled the risk of being in the group with high incidence of sickness. Other features associated with a high sickness absence were workplace with more than 50 people, being a work team member, seldom or never able to discuss with the supervisor, and social contacts by active participation in trade union work. Women who had been working instead of taking sick leave when ill also showed an increased incidence of sickness. A synergistic eVect was suggested among younger women between working instead of taking sick leave and complaints due to heavy lifting, but the numbers were small (table 4) .
Overtime work of more than 50 hours during 1993, seldom or never attended information meetings, and work related contacts outside their own workplace, showed a negative association with sickness absence (table 2) .
Men
The first series of analyses (table 3) resulted in 23 variables for the final multivariate model. Anxiety of reorganisation showed the strongest association for men with incidence of sickness. After adjustment for other factors, the risk of being in the group with a high incidence of sickness was twice that of men who did not worry about reorganisations. Problems related to heavy lifting or to monotonous movements were also associated with sickness absence-as for women. Men reporting exposure to noise had a greater risk of an increased incidence of sickness. The same was found for men without a supervisory position and those who would have preferred flexible working hours. As for women, men who reported that they had been working instead of taking sick leave when they were ill, had a greater risk of high incidence of sickness. How the work was handled in a case of sickness absence was also linked with sickness absence-a high incidence was associated with situations where colleagues or temporary staV were taking care of the duties. A synergistic eVect between working instead of taking sick leave and anxiety about reorganisation was found for men (table 4) . A threefold increase in the relative risk was found for men with both determinants.
A decreased risk of sickness absence was found for men who reported over time work of more than 50 hours during 1993, and for men who experienced anxiety about downsizing (table 3) .
Discussion
The aim of the study was to elucidate incidence of sickness relative to specific characteristics of potential aetiological factors at workphysical, psychosocial, and organisationalwith use of comparable data for women and men. Multivariate methods were used to adjust for mutual dependence between the factors. Information about the working conditions was available on an individual level, which is an advantage compared with studies based on job task descriptions or occupations as proxies for diVerent exposures. Another advantage was the objective measurements of sickness absence obtained from administrative files.
Sickness absence is mostly defined as the sick role a person takes in a situation with illness (subjective ill health), disease (medical diagnosis), or in situations not involving illness or disease. In this study we could not separate these aspects from each other, and the study did not focus on specific diagnoses or symptoms. The most common way of measuring sickness absenteeism is by the sick leave ratethat is, total number of sickness days divided by number of people or person-days in the study group. But this measure has certain disadvantages, in particular that isolated cases of long sick leave can have a major impact on results (especially if the study group is small). We have preferred a measure reflecting for how long employees had been at work on average before sick leave was taken rather than for how long (on average) they were absent from work-the incidence of sickness. Incidence of sickness has also been used in earlier studies of postal employees in Sweden 13 33 as well as in some studies from other countries. 7 14 34 The measure has also been discussed by Hensing et al. 35 The higher incidence of sickness for women compared with men and the diVerence between age groups found in this study correspond to previous findings, [3] [4] [5] [6] [7] [8] which indicates that the employees of Sweden Post are comparable with other study groups in these respects.
It cannot be ruled out that some of our findings could be caused by chance, because of the extensive number of variables analysed. However, all variables included in the questionnaire were motivated by hypotheses at the outset .
Complaints related to heavy lifting and to monotonous movements showed an association among both women and men with increased risk of high incidence of sickness (tables 2 and 3). Our results are consistant with previous findings, where physically strenuous work has been related to sickness absence. 1 12 15 Although the work environment has changed during the past decade due to new technology and new types of work, statistics from Sweden 36 show that employees still, to a great extent, perform strenuous work tasks. In 1997, 14% of women and 21% of men reported that they had to lift 15-25 kg several times a day. Ten per cent of women and 19% of men reported physically strenuous work for at least a quarter of the day, and twisted work position (at least a quarter of the day) was reported by 28% and 27% of women and men, respectively.
Working instead of taking sick leave when ill was associated with high sickness absence among both women and men. This could be due to the fact that "sick working" is more prevalent among people with recurrent sickness events or that sick working leads to increased illness. From 1 April 1993, the compensation system for sickness absence was changed in Sweden-by a qualification day without sickness benefit. To avoid reduction of wages employees with frequent sickness absence might have been forced to work instead of taking sick leave for economic reasons. In the long run, these employees may run the risk of having more serious problems or illness with longer periods of sick leave, and may have to make greater eVorts to rehabilitate. An association between low sickness absence and overtime work of more than 50 hours during 1993 was found for both women and men. This can probably be explained by good health or commitment to work. Also in this case it is hard to predict the long term consequences on health and wellbeing.
For women the strongest association with sickness absence was found for those reporting problems related to work in a forward bent position, which more than doubled the risk (table 2) . This corroborates the findings on female nursing personnel where the most important factor for care seeking for low back symptoms was work in a forward bent position. 17 Occurrence of bullying at the workplace was reported by 16% of the women and was associated with a twofold increase in the relative risk. It may be that bullying is a marker of a social climate, causing sickness absence-even if you are not exposed to bullying yourself. We deliberately asked about both personal experience of bullying and the occurrence of bullying in general to capture this psychosocial phenomenon, because personal questions may have low sensitivity. Eight per cent of the women were exposed to bullying themselves, which is higher than previous findings in Sweden (3.5%) 29 but corresponds to a Norwegian study (8.6% during the previous 6 months). 37 Active participation in trade union work was more prevalent among women in the group with high incidence of sickness and may be a marker of an increased workload including extensive social support to others. Work related contacts outside the workplace, on the other hand, were associated with a low incidence of sickness and may reflect a social network caused by or leading to good health.
For men the strongest association was found for those reporting anxiety about reorganisation of the workplace-with an almost doubled relative risk. Reorganisation may carry threats to the position and work experience with adverse eVects on health and wellbeing. Synergistic eVects are often diYcult to pinpoint due to low statistical precision. We found, however, a synergistic eVect in this study between anxiety about reorganisation and working instead of taking sick leave among men.
The correlation between anxiety about downsizing and anxiety about reorganisation of the company was 0.51 (Pearson). Anxiety about downsizing controlling for anxiety about reorganisation of the company was associated with low incidence of sickness. Downsizing may be an even stronger threat (compared with reorganisation), involving the possibility of unemployment, forcing the worker to minimise sickness absence. During the study period, Sweden Post experienced extensive organisational changes, resulting in downsizing of about 20% of the personnel between the beginning of 1992 and the end of 1994 (unpublished statistics). In a situation of downsizing, employers may choose to keep their healthier employees, because the employer bears the financial burden for the first 14 days of sick leave (since January 1992). An association between downsizing and decreased short term sick leave (1-3 days) was also reported by Vahtera et al. 34 The concept of demand and control in the work situation introduced by Karasek and Theorell 21 has been studied relative to sickness absence. 7 14 19 20 22 23 Our questionnaire was not designed to measure these dimensions specifically, but some variables reflecting low control-for example, no possibility of taking or making private telephone calls-showed an association with high incidence of sickness. These factors did not remain important in the multivariate analyses.
It has been suggested that an even proportion of women and men at a workplace has a positive eVect on sickness absence and reduced rates of sick leave. 3 Our study did not support this hypothesis.
The cross sectional study design gives rise to some questions about interpretations. Collecting information about the exposures in retrospect sometimes entails uncertainty about the direction of the cause-eVect relations. Exposures for 1993 were assessed during the end of 1994, which may introduce recall bias. Random errors in this respect, or underreporting of exposures, independent of the sickness absence, will have a diluting eVect on the associations found. If, on the other hand, the person's pattern of sickness absence is associated with for example, a negative attidude, which might have aVected her or his responses to the questionnaire, this could lead to an overestimated or false positive association. We do not think that our findings are influenced greatly by this type of bias, because the assessment of sickness absence was based on data collected from an independent data source, and also because the type of factors explored are mostly objective and should not be heavily influenced by subjective perceptions.
Non-respondents had a higher incidence of sickness than respondents (table 1). We do not know whether or not their answers would have strengthened the results. Furthermore, the selection of people into the study, excluding employees at work less than 6 months in 1993 set restrictions on generalisability-our study group should have an overrepresentation of healthy workers.
Conclusions
The study shows that physical, psychosocial, and organisational factors are related to incidence of sickness. Some of the factors were important for both women and men, but there were also sex specific results. The most important determinants were for women: complaints due to work in a forward bent position; complaints due to heavy lifting at work; occurrence of bullying at the workplace; and have been working instead of taking sick leave; and for men: often anxiety about reorganisation at the workplace; complaints due to heavy lifting at work; and have been working instead of taking sick leave. Future research of sickness absence should have a comprehensive view of the work environment including the physical, psychosocial, and organisational situation, and also a sex perspective on these questions. This study was supported by three of Sweden Post's regional organisations: Letter Division Sundsvall, Letter Division Umeå, and Sales Division Sundsvall. We thank Hannu Kiviranta, Mariedal Konsult AB, for help with data entry and programming.
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